Cleanrooms are controlled environments where airborne particles, temperature, and humidity are tightly regulated to protect sensitive
processes such as semiconductor fabrication, pharmaceutical production, medical device assembly, and biotechnology research.
Thermal management plays a critical role in these spaces because excess heat can disrupt equipment performance, compromise
product quality, and destabilize the controlled environment.

Fans help maintain proper airflow, remove excess heat, and support the overall air cleanliness requirements of the space.

1. Equipment Reliability: Advanced tools and instruments generate heat during operation. Without proper cooling, temperatures
can rise beyond safe operating limits, leading to premature component failure or downtime.

2. Environmental Stability: Even slight temperature fluctuations can affect chemical reactions, precision manufacturing steps, or
biological processes. Fans help maintain uniform temperatures throughout the cleanroom, and ensure operators / technician comfort.

3. Air Quality Control: In addition to temperature regulation, airflow from fans supports the laminar flow patterns that minimize
particle accumulation and keep contaminants from settling on sensitive products.

« Axial Fans: Provide high airflow rates with relatively low * Low Particle Emission: Fans must be designed to avoid shedding
pressure, often used for general cooling of equipment particles from bearings, lubricants, or materials. Many cleanroom fans use
enclosures within cleanrooms. sealed bearings, specialized lubricants, and brushless DC motors.

« Centrifugal Fans: Deliver higher static pressure, making * Energy Efficiency: Since fans often run continuously, high-efficiency
them suitable for moving air through filters or ducts. motors and optimized blade designs reduce operating costs and heat load.

 Fan Filter Units: Combine a motorized fan with a HEPA * Noise Control: Excess noise can be disruptive in research or production
or ULPA filter, commonly used in ceilings or workstations to environments. Fan selection should balance performance with acceptable
deliver particle-free air directly to the workspace. sound levels.
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* Position fans to support laminar flow, not
disrupt it.

* Use fan filter units strategically in high-risk
zones (e.g., over workbenches or process
tools).

* Monitor fan performance through airflow
sensors and integrate with building management
systems for proactive maintenance.

Fan are not just about cooling, they're integral
to maintaining the stability and cleanliness that
cleanroom operations demand. By selecting
the right fan technology and considering factors
like particle emission, cleanability, and energy
efficiency, engineers can protect both
equipment and product quality in these

critical environments.
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